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Abstract 
Site management practicing the best method for Industrialised Building System (IBS) construction leads to 
favourable environment. This research aims to develop an integrated site management system improvement; the team 
work, the workplace and the materials & machinery for IBS construction. Questionnaire survey was distributed 
among 314, IBS contractors registered under CIDB. The result revealed that the improvement factors in site 
management for IBS construction categorised into five which include the management, workplace, work team, safety, 
and material and equipment. Thus, the research reinforced that the integration of all these factors is significant e 
towards the improvement of site management system for IBS construction. 
© 2013 Published by Elsevier Ltd. Selection and peer-review under responsibility of the Centre for Environment-
Behaviour Studies (cE-Bs), Faculty of Architecture, Planning & Surveying, Universiti Teknologi MARA, Malaysia. 
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1. Introduction 
IBS can be defined as a construction system which components are manufactured in a factory, on or 
off-site, positioned and assemble into structures with minimal additional site work (CIDB, 2003). 
Industrialised Building System (IBS) is a construction system that is built using pre-fabricated 
components. The manufacturing of the components is systematically done using machine, formwork and 
other forms of mechanical equipment (Rahman and Omar, 2006). The components are manufactured off-
site and once completed will be delivered to construction sites for assembly and erection. Since the first 
project of IBS in year 1964 until today, IBS in Malaysia is not well accepted by the construction parties 
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because of failure to adequately deal with risks. Failure to keep the cost within budget is still common in 
Malaysia, and it is one of the reasons that limit the development of IBS (Hassim, 2009). 
From the previous IBS research, issues such as success factors, benefits, barriers, perceptions, 
challenges and supply chain regarding IBS are widely being discussed. However, site management of IBS 
in Malaysian context are rarely discussed. However, apart from all the advantages the system can offer, 
site observations carried out revealed that there are still weaknesses found in the site management. Site 
management in IBS is crucial when dealing with the material and equipment workplace and could help in 
planning process of the project. The questions arise on how to improve the site management in IBS 
construction for bringing the project in on time and on budget. In order to answer this question, a research 
on the site management practice in IBS construction was conducted. Therefore, the aim of this paper is to 
develop an integrated site management system improvement; the team work, the workplace and the 
materials & machinery for IBS construction. From the response, the challenges were identified, and the 
key factors of site management improvement of IBS construction were established. 
2. Site management system for IBS construction 
Successful site management system for IBS construction had been categorised under five factors 
which include management (success integration, installed integration, caused delay, improvement), 
workplace (site preparation, space, components keeping). Work team (experienced and skilled worker, 
monitoring, key players), safety (safety factors, accidents occur), and material and equipment (delay by 
components, erecting method).   
2.1. Management 
Management in all Businesses and Organizational Activities are the act of Getting people together to 
accomplish Desired Goals and Objectives Using available resources efficiently and effectively. 
Management comprises planning, organizing, staffing, leading or directing, and controlling an 
organization (a group of one or more people or Entities) or back to you for the purpose of accomplishing 
a goal. Resourcing encompasses the deployment and manipulation of human resources, financial 
resources, Technological resources and natural resources. Since organizations cans be seen as systems, 
management cans also be defined as human action, including design, to facilitate the production of useful 
outcomes from a system. This view opens the opportunity to 'manage' oneself, a pre-requisite to 
attempting to manage others (Gomez-Mejia et al, 2008). 
In this study, management in IBS construction site is dealing with integration between all parties to 
ensure success, full integration between all construction members during installation of IBS components, 
caused of delay including IBS components, labor and workmanship, plant and equipment, lack of 
teamwork and coordination, weather and etc. , and improvement of IBS site construction management. 
Integration is an act or instance of combining into an integral whole. The integration between IBS 
contractor, supplier, project manager, engineer and architect is very important in ensuring the success of 
the IBS construction. This is more than the intersection of common goals seen in co-operative ventures 
but a deep, collective, determination to reach an identical objective. For example, an intellectual endeavor 
that is creative in nature by sharing knowledge, learning and building consensus (Hirano, 1995). 
During installation of IBS components, it is essential to have a good working collaboration, effective 
communication channel, improvement in planning and scheduling of the project, risk management, 
management of supply chain and logistics, top-down commitment, strategy and business approach, levy 
exemption incentive on IBS usage in a project, good appearance and design, durability and maintenance 
requirement, experienced workforce and technical capability, information and communication 
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technology, continues improvement and learning, hi-technology plant and equipment, and quality control 
and speed (Naticchia et al., 2006). 
Delay in IBS construction project should be avoided to ensure the development complete on schedule 
without effecting overall construction cost. During IBS site management, delay may caused by late 
arriving of IBS components at the construction site, erecting problems always occur without good 
handling by the supervisor and installer, unskilled labor and inexperienced workmanship, not enough 
plant and equipment, lack of teamwork and coordination and weather problems. All of these causes 
should be handled with care to avoid risk during management of IBS construction (Michael, 2010). 
2.2. Workplace 
Workplace is the person’s place of employment; any or all places where people are employed. In site 
management for IBS construction, workplace is one of the important factors to ensure the improvement of 
the system. It includes preparing the site before the material is delivered to site, huge space for IBS 
components storage allocation, and avoidance of problems in keeping the IBS components at the site.  
Site preparation is one of the preliminary works to be done for starting constructional works. The 
selected construction site for building or any structure needs to be prepared properly. According to Sarkar 
and Sarawati (2008), project work should be started with site development including; replacement of 
topsoil wherever marshy land exist, removal of water and slush from waterlogged areas, uprooting and 
clearing of trees, bushes, and vegetation, dismantling and removal of existing building/structures, removal 
of loose/partly buried rocky or waste materials and levelling of uneven areas. Once completed, the site is 
ready for all executing agencies to start construction of their site offices and mobilise resources to start 
construction work assigned.   
The other factor in site management is storage allocation of IBS components and materials. Storage 
allocation is the act of distributing something to designated places. Materials are mainly stored in storage 
rooms, covered storage yards and open air storage spaces (Tang, 2003). Therefore, a good storage 
practice on site are important for the material storage A huge space is needed to allocate storage for IBS 
components after it arrived at site. For instance, there are three methods of storing or stacking the wall 
panels which are centre stacking, side stacking and remote stacking.   Usually, side stacking is used as it 
is the easiest method to store the components (Mahdjoubi and Yang, 2001). 
Mincks and Johnston (2011) concede that, systematic storage of material on the construction site is 
crucial. Furthermore, most on-site storage areas are fairly small, requiring consolidation of material. It is 
suggested that the storage of material should be organised in a manner that is accessible. An effective, 
well organised storage area requires knowledge of the construction schedule and of the materials used for 
construction (Mincks and Johnston, 2011).  
During keeping the IBS components at site, problems should be avoided such as limited space of 
storage and safety of the materials are not guaranteed to avoid project delay. Space provided for storage 
should be critically identifies before components were transported to site. Erection of hoarding surround 
the site area will avoid the components from theft and increase safety of the materials (Hao et al., 2008).  
2.3. Work team 
Work team is a group whose members work intensely on a specific, common goal using their positive 
synergy, individual and mutual accountability, and complementary skills (Robbins and Coulter, 2006). 
The workers are responsible for a product or a stage of the manufacturing process. Moreover, the 
individual efforts result in performance that is greater than the sum of the individual inputs. The work 
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team in site management for IBS construction is important in term of experienced and skilled worker, 
monitoring, and role of key players. 
Experienced and skilled worker is vitally needed during the assembly process of IBS components. This 
worker had been trained on how to handle the erection process until completion. For instance, hook is 
used during installation of panel and each process was monitored closely by machine operator to prevent 
any problems. In this example, the operator is trained and competent to handle the installation works and 
it is the responsibility of the Erection Forman (in IBS construction) to ensure that the procedure of 
erection of pre-cast wall panel units is complied with in full (Craig and Sommerville, 2007).  
    Construction members play the most important role in ensuring the management of site went 
successfully. The main key player is project manager. The project manager's role in a nutshell is the 
overall responsibility for the successful planning, execution, monitoring, control and closure of a project 
(Haughey, 2011). A project manager is the person who has the overall responsibility for the successful 
planning and execution of a project (Naticchia et al., 2006). 
2.4. Safety 
In a construction site, safety is a paramount concern (Mincks and Johnston, 2011).  Moreover, safety 
consideration always supersedes cost issues.  Safety is the state of being "safe", the condition of being 
protected against physical, social, spiritual, financial, political, emotional, occupational, psychological, 
educational or other types or consequences of failure, damage, error, accidents, harm or any other event 
which could be considered non-desirable. Safety can also be defined to be the control of recognized 
hazards to achieve an acceptable level of risk. This can take the form of being protected from the event or 
from exposure to something that causes health or economical losses. It can include protection of people or 
of possessions (Oakes, 2011). Safety is crucial in site management system as it can avoid risks that give 
bad impact to the project. Minimise the accidents occur by increase the safety precautions and taking into 
account the safety factors in construction site is the method to avoid hazards.  
Additionally, the improvement of safety, health and working conditions depends ultimately upon 
people working together, whether governments, employers or workers. Creating a strong organisational 
culture is a powerful tool to influence employees’ behaviour and improve their performance (Faridah et 
al., 2012). Safety management involves the functions of planning, identifying problem areas, 
coordinating, controlling and directing the safety activities at the work site, all aimed at the prevention of 
accidents and ill health. Employers need to have a written safety policy for their enterprise setting out the 
safety and health standards which it is their objective to achieve (Low & Chuan, 2001).  Off-site 
fabrication reduces the amount of work that is done on-site and therefore reduces exposure to hazards 
(Gibb, 1999). 
Besides that, accident prevention is often misunderstood, for most people believe wrongly that the 
word “accident” is synonymous with “injury”. This assumes that no accident is of importance unless it 
results in an injury. A dangerous act can be performed hundreds of times before it results in an injury, and 
it is to eliminate these potential dangers that managers’ efforts must be directed. They cannot afford to 
wait for human or material damage before doing anything. So, safety management means applying safety 
measures before accidents happen (Alaghbari et al., 2007).  
2.5. Material and equipment 
There are  materials and equipments for handling and lifting that had been used in IBS project 
including excavator, scaffolding,  forklift, cranes, sling and rope, hoist, pulley wheels, hand tools, power 
driven machinery, electrical equipment, conveyors, truck, and etc. All of these materials and equipments 
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are very useful as the resources in completing the IBS project (Naticchia et al., 2006).Materials could be 
stored on-site in a remote location, it could be delivered as it is used, or might not even be available on 
the construction site (Mincks and Johnston, 2011). 
Delay caused by IBS component should be avoided. Manufacturer has to deliver the components at 
site based on agreed schedule. Problems during components installation can be avoided by monitoring 
and using skilled and experienced installer. Plant and equipment should be available to install the 
components once it arrives at site to avoid double handling (Memon et al 2007). 
Best method identified earlier in erecting the IBS components before it is installed. The first method is 
installed immediately once the components are delivered. The second method is keeping the components 
at stacking area before it is installed. However, the first method is better to avoid delay of the project 
(Naticchia et al., 2006). 
3. Methodology 
Survey method by means of questionnaire survey is employed as a data collection method for this 
study. The scope of the study was derived from the whole population of 314 numbers of IBS contractors 
registered under Grade G7, CIDB. Main contractor, to be specific, those who are directly involved in the 
IBS construction such as Project Manager, and the management team, has been selected as unit of 
analysis for this study.  The main reason for the selection of the sample is based on the highly 
involvement of the main contractor from inception to completion of the project. The methodology is 
designed to determine the factors that significantly influence the site management improvement. As for 
the research process, the first phase is to understand the nature, problems or issues related to identifying 
the factors for IBS site management system. The research objectives will be the basis for the collection of 
secondary data compiled in the literature review. The objectives also provided background information on 
the research topic.  
Then, the methodology continued with conducting questionnaire survey onto selected construction 
company. This method aim to collect primary data in an organised and controlled manner based on the 
identified research methodologies as to arrive at valid conclusion. Data gathered will be analysed using 
descriptive statistic for quantitative data. The findings according to each research objectives will be 
referred to make recommendations and conclusion. Data for this research is obtained from the year of 
2012 until 2013. 
The self-administered questionnaire survey was design in 4 categories including the background of 
respondent, information on completed project, site management system for IBS construction, and 
suggestions and comments of IBS usage. A five Likert- scale were used to measure all the dimensions (1= 
strongly disagree and 5= strongly agree) in the Questionnaire Survey.  
4. Results and discussions 
Since the targeted respondents were CIDB contractors who had experienced in handling IBS project, 
the majority of the respondents (60.53%) had Bachelor, followed by 26.32%, 10.53% and 2.63% having 
Diploma, Master or PhD qualifications respectively. This shows that the IBS, CIDB registered 
contractors’ today are have an academic background before entering into the construction sector. 
Meanwhile, majority of them which are represented by 57.89% had more than 10 years of working 
experience, 28.95% with the range of 5 to 9 years while the remanding had less than 5 years of working 
experience. The number of years will portray that the majority of the contractors had high experience in 
managing the construction and this make them gain high skill of work. 
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In addition, the majority of the respondents’ (76.33%) company had more than ten (10) projects for the 
past ten (10) years while the balance (23.68%) had less than 10 projects. This result revealed that the 
contractors had experience completing projects successfully. These completed projects comprised of, 
57.89% of the respondents had less than ten (10) utilizing IBS while the remaining 42.11% had less than 
ten projects. Figure 1(a) and 1(b) illustrate the numbers of completed project and the numbers utilizing 
IBS respectively. 
 
 
 
 
 
 
 
 
 
Fig.1 (a) Numbers of completed project; (b) Numbers of completed project utilizing IBS 
Managing IBS project enable contractor gain benefits in term of rapid construction period, high quality 
factory product, standardised design and etc. Table 1 shows the mean score of the site management 
factors that lead to improvement of IBS construction.  
Table 1. Mean score of the site management factors 
Site Management Factors Sub-factors Mean 
Management Successful  integration between construction members 
Integration  during components installation 
Caused of delay 
Improvement of construction site management 
4.09 
3.36 
3.73 
4.09 
Workplace Site preparation before delivering materials 
Space for storage allocation 
Components keeping 
3.36 
3.73 
3.06 
Work team Experienced and skilled workers during components assembly 
Monitoring during components installation 
Key players to ensure successful of installation 
3.94 
4.09 
3.12 
Safety Construction site safety factors 
Frequency of accidents occur 
3.27 
3.55 
Material and Equipment Delay caused by components 
Erecting method before installation 
3.52 
3.79 
 
According to Table 1, the highest mean score of factor is 4.09 (success integration between 
construction members, improvement of construction site management, and monitoring during 
components installation. This shows that the integration between construction members is crucial to 
ensure that the same goals and objectives are achieved by the team players. It also helps to avoid any 
delays or any unpredictable incidents in the project. Meanwhile, the lowest mean score of factor is 3.06 
(components keeping). It shows that component keeping can be systematically handled by the workers. 
All of the factors play the main role as the essence towards improvement of the site management system 
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for IBS construction. Experienced and skilled worker during components assembly with mean of 3.94 is 
crucially needed during the assembly process of IBS components. 
In addition, erecting method before installation with mean score of 3.79 is important to be decided 
earlier to speed up the total time of IBS construction project. Besides that, frequency of accidents occurs 
with a mean score of 3.55 shows that no accident is important unless it results in an injury. Moreover, 
construction safety factors with a mean score 3.27 involves the functions of planning, identifying problem 
areas, coordinating, controlling and directing the safety activities at the work site, all aimed at the 
prevention of accidents and ill health.  
Finally, key players to ensure success of installation with mean score of 3.12 shows that construction 
member play the most important role in ensuring the management of the site went successfully. All of the 
key players in IBS construction should fully integrated to ensure successful site management and could 
influence improvement in term of a work team.  
5. Conclusion 
 
In this paper, the discussion and interpretation of the results from the questionnaire survey supported 
by literature was presented. The questionnaire survey was developed, aimed to tap the site management 
factors for IBS construction. The contractors though claimed to have high emphasis on their beliefs and 
values to a certain extent that portray in the improvement of site management system of IBS construction. 
From the findings and result it was disclosed that the site management factors include management, 
workplace, work team, safety, and material and equipment. Nevertheless, management factors are the first 
hand reason of the site management improvement for IBS project followed by work team and workplace. 
If these three factors could be managed and systematically handled, the reason of weakness in site 
management such as delay and disintegration could be avoided. 
The research has successfully achieved its objective. The site management factors that are involved 
and the implementation of the variables in that factors that lead to improvement of the IBS construction 
have been explored. The result reinforced that all of these factors play the main role as the essence 
towards improvement of site management system for IBS construction.  
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